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HOACHUTEJBHASA 3AIINCKA

AKTyaJlbHOCTh W Ha3HayeHue mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHUsIMU DenepallbHOro rocyJapCTBEHHOr0 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO oOOmIero oOpa3oBaHMs, OPUEHTUpPOBAHA Ha oOOecIeueHUe
WHJIUBUAYAJIbHBIX TOTPEOHOCTEM OO0ydYaronuxcsi W HampaBieHa Ha JOCTH)KCHUE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 0O0pa3oBaHUS C
y4eToM BBIOOpa Y4YaCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHHH KypCOB BHEYPOUYHOM
JESTEIBHOCTU. DTO MO3BOJISIET 00€CTIEUUTh €IMHCTBO 00s3aTeNbHBIX TpeOboBaHuit ®I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa30BaHMs: HE TOJILKO HAa YPOKE, HO U 3a €ro
npeiesIaMu.

AKTyaJIbHOCTh ~ pealM3allii  JaHHOM  mporpamMMmbl  OOyCJOBJI€HAa  cCaMOM
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKOMN ACITEIBHOCTU. DTa IEATEIbHOCTD JICKUT
B OCHOBE MT03HABATEILHOTO UHTEpeca peOCHKa, SIBJISETCS 3aJI0TOM YMEHUS TJIaHUPOBAThH
JOOBIE IEUCTBUS U BAXKHBIM YCIIOBHEM YCIICITHOM peayn3aiuu uaei. Jlroopie n3MeHeHusI
COBPEMEHHOT0 O0O0IlecTBa CBSI3aHBI C TPOEKTaMU M HCCICJAOBAHMSIMU — B HaykKe,
TBOpYECTBE, OM3HECE, OOIIECTBEHHOM XU3HU. [109TOMY BaXKHBIM JIEMEHTOM Pa3BUTHUS
JUYHOCTU oOydaromierocsi siBiasieTcsi (OPMUPOBAHHE OCHOBHBIX HABBIKOB IPOEKTHO-
UCCJIEI0BATENBCKON AEATENBHOCTH.

[Tporpammoii npenycMoTpeHo GOpMUPOBaAaHUE COBPEMEHHOTO TEOPETUUECKOTO
YPOBHS 3HaHWUW, a TaKXKE W TMPAKTUYECKOro OmbiTa paboTel ¢ J1abOpaTOPHBIM
000OpyZI0BaHUEM, OBJIAJICHUE MPUEMAMH HCCIEIOBATEIbCKON NEeATeNbHOCTH. MeToabl
OpraHu3aluu  00pa30BaTENIbHOW W  HAYYHO-HCCIIENOBATEIbCKONW  JCSTEIHHOCTU
npeaycMaTpuBaoT (GOpMUPOBAHUE Y OOYYalOIIUXCS HECTaHAApPTHOTO TBOPUYECKOTO
MBIIUICHUS, CBOOOIbI CAMOBBIPAYKEHUSI M UHANBUIYATbHOCTHU CYKICHUH.

Jlns monHOro y4era MOTPEOHOCTEM ydyalmuxcsi B MNPOrpaMME HCIOJIb3YETCs
muddepeHIMPOBaHHBIA TMOAX0Jl, YTO CTUMYJIUPYET Yy4Yallerocs K YBEJIMUYCHUIO
MOTPEOHOCTH B MHANBUAYATHHOMN, HHTEIJICKTYAIbHOM U MTO3HABATEIILHON JEATEIHHOCTU
Y Pa3BUTHUIO HAYYHO-UCCIIEA0BATENLCKUX HABBIKOB. [IporpamMma cranet BOCTpeOOBaHHOM
B IIEPBYIO OuYepellb IIKOJbHUKAMH, KOTOpbIE MMEIT CTOMKUU HHTEpEC U
COOTBETCTBYIOIIYIO MOTHUBAIIMIO K U3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA,
€CTECTBEHHBIM HAayKaM M TEXHOJIOTHSIM.

B noapocTkoBOM Bo3pacTe ydauecs MposBIISIIOT CBOK 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 00JacTM 3HAaHWM, HAYYHOM HalpaBJICeHUM WM TPoQecCUOHATbHON
nesTenbHOCTH. TakumM 00pa3oM MPOUCXOAUT (HOPMHUPOBAHME TO3HABATEIHLHOU W
PO eCCUOHATIEHON COCTaBIISIONICH JTUYHOCTH, MIOMOTAET ydalieMycsl B OMpeaesieHun
OyyIero >KM3HEHHOTO MyTH U B MPO(HeCCHOHATBFHOM BBIOOPE MOCIIE OKOHYAHUS IIIKOJIBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYJIHPYET MOCTOSIHHOE JKEJIaHUE MTKOJTHbHUKA
K TIO3HAHUIO HOBOTO, PACHIUPEHUIO U YTIIYOJICHUIO COOTBETCTBYIOIIMX 3HAHWM, U



MOJIyYEHUIO HOBBIX B TOM YHUCJE IPAKTUYECKUX HABBIKOB, & TAKXXE MOTHUBUPYET
ydanierocsi Ha npo(opreHTaIuio.

[Iporpamma HalenieHa Ha MOMOIIL PEOCHKY B OCBOCHHU OCHOB OpTraHM3alluu U
OCYIIECTBJICHUSI COOCTBEHHON MPOEKTHO-UCCIIEA0BATEILCKON ACSATENBHOCTH, a TAKXKE B
OpuOOpEeTeHUH  HEOOXOAMMOIO OmbITa JUisi  paboThl  HAJ  WHAUBUIYaJIbHBIM
MCCJIE0BAHUEM WM MpoeKToM. IIporpamMma momoeT mIKOIBHUKY B Oosiee TiyOOKOM
M3YYCHUU MHTEPECYIOIIeH ero 00IacTi €CTECTBEHHBIX HAyK, a TaKXkKe B MPHUOOPETEHUHN
BAJKHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOIMMBIX JUIsl MPOJAYKTHUBHOW COLMAIIM3ALUU U
(dhopMUpOBaHUS TPAXKIAHCKOU MO3UIINH:

— HaBBIKA CaMOCTOSITEJIBHOTO PEIICHUS aKTYyaJbHBIX HCCIEAOBATEIIbCKUX WIIU
MPaKTUYECKUX 3a/ay, BKIIOYAIONIETO0 B ce0s yMEHHEe BUIETh W AaHATU3UPOBATH
npoOJIeMBbl, HYXXJIAIOIIHUECS] B PEIICHUH, YMEHUE JETaJbHO MpopadaThiBaTh H
pealin30BbIBaTh CIOCOOBI pabOThI ¢ HUIMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSATENIbHO KOHTPOJIMPOBATH CBOE POJBUKEHUE K KEITAEMOMY PE3yJIbTATY;

— HaBbIKa T€HEpUPOBaHHUS U O(POPMIICHUS COOCTBEHHBIX HJEH, OOJieUeHUsS] HX B
yA0OHYIO0 AJI pacupocTpaHeHus Gopmy;

— - HaBBIKA YBOKUTEIHLHOTO OTHOIIEHUS K Uy>KUM B3TJIA1aM U UAesIM, 0OPMIICHHBIM
B paboTax Jpyrux JIOJEW, IpYrMX AaBTOPOB — BJAJAENBLEB HWHTEIUIEKTYalIbHOM
COOCTBEHHOCTH;

— HaBblKa  NYOJIMYHOrO  BBICTYIUIGHMS — @epel  OOJIbIION  ayJUTOpHEH,
apryMEHTUPOBAHWS W OTCTaWBaHUS CBOEW TOYKHM 3pEHHUs, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3POCIbBIX, YOSKIEHHUS APYTUX B CBOEH MPaBOTE, MPOJBUKEHHSI CBOUX
HUaCH;

— HaBblKa pabOTHl CO CHNEHHAIMU3UPOBAHHBIMUA KOMIIBIOTEPHBIMU MPOTPAMMaMH,
7a00paTOpHbIM  O0OPYAOBaHUEM, TEXHUYECKHUMH YCTPOWCTBAMH, OHUOIMOTEYHBIMU
dboHAAMU W HHBIMH pECypCcaMH, C KOTOPBIMH MOXET OBITh CBA3aHA MPOEKTHO-
MCCIIEI0BATEIBbCKAS IESITEIBHOCTD IIKOJIBHUKA.

Kpome Toro, paGora IIKOJbHHKA HaJ MPOEKTOM WM HCCIEIOBAaHUEM OyAeT
CHOCOOCTBOBAThH M PA3BUTHIO €TI0 aJ€KBAaTHOM CaMOOLIEHKH.

BapuaHTsl peanuzauuu nporpaMmMbl 4 ()OPMbI IPOBEACHUS 3aHATHH.

JlanHasi mporpamma paccuMTana Ha padoTy co mkoJbHUKamMu 9 knaccos. [lemarory
BAJKHEE AKLEHTUPOBATh CBOE BHHUMAaHHE HE CTOJIBKO HA KadyeCTBE PE3yJibTaTa IMpPOEKTa
WM UCCIIEAOBAHNUSA, CKOJIBKO Ha TOM, YTOOBI YUaIIUKCS MOIy4all 3HAHUS B TOM YHCIIE U
4yepe3 BBIIOJHEHUE MPAaKTUYECKOrO 3aJaHus, Jejal BBIBOJABI M YMO3AKJIIOUEHHS Ha
OCHOBAaHHMHM CBOETO HCCIENOBaHMUS, YYWICS CpaBHMBaTh €ro pe3yJbTaThl C
TEOPETHUYECKUM MaTepUaioM U UCCIEAOBAHUAMU JAPYTUX MIKOJIbHUKOB. Takum oOpazom,
IIKOJIbHUK OCBOUT OCHOBBI TPOEKTHO-UCCIEAOBATEIbCKON AEATENBHOCTA U TPUOOPETET
HaBbIK KPUTHYECKOTO OTHOILICHUSI K MaTepualy.



[Tporpamma pa3outa Ha MOy M « MOJIEKYJIIPHBIE OCHOBBI CEJIEKITUN» PACCUUTAHBI
Ha 68 4acoB U MOTYT OBITh pEaIM30BaHbI B TeUeHUH 2- X JeT (1o 34 vaca B TOJ) WK B
teueHnu 1 roma (68 4acoB B rof).

B3aumocBsa3bp ¢ nporpamMmmor BocnuTaHus. [Iporpamma Kypca BHEYPOUYHOM
JesTeNbHOCTH pa3paboTaHa C Y4YeTOM pPEKOMEHJAlUMi MPUMEPHON MPOrpaMMBI
BOCITUTAHUS, YIUTHIBACT TICUXOJIOTO-TIEAAarOTMIeCKIe 0COOEHHOCTH IAaHHBIX BO3PACTHBIX
KaTeropuii. ITO MO3BOJISET HA MPAKTUKE COCIUHUTH OOYYAIONIYI0O M BOCTIMTATEIIBHYIO
NEATENIbHOCTh Me/larora, OpueHTUPOBAThH €€ HE TOJIbKO Ha MHTEJUIEKTyalbHOE, HO U Ha
HPaBCTBEHHOE, COIMMAILHOE Pa3BUTHE PEOCHKA. ITO MPOSBIISETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YIHTATOB peaau3alliu MPOTrpaMMbl BHEYPOUHOU
NEATEIbHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3AIUIO B TPUMEPHOI Mporpamme
BOCIIMTAHUS;

— B BO3MOYHOCTH KOMIUIEKTOBAHUSI PAa3HOBO3PACTHBIX TPYIII JJi OpraHu3aluu
npodOPUEHTAIIMOHHON  JIEATEIbBHOCTH  IIKOJBbHUKOB, BOCIHUTATEIbHOE 3HAUYCHUE
KOTOPBIX OTMEUAETCS B MPUMEPHOUN MPOrpaMMe BOCIIUTAHUS;

— B MHTEPAKTUBHBIX (opMax 3aHATUH IS MIKOJbHHUKOB, OO€CIEUYHBAIOIINX
OOJIBIIIYI0O WX BOBJICYEHHOCTh B COBMECTHYIO C II€IarOTOM U JIPYTHUMHU JI€TbMU
JESITEIbHOCTh U BO3MOKHOCTb 00pa30BaHus Ha €€ OCHOBE JICTCKO-B3POCIIBIX OOITHOCTEMH,
KIIFOYEBOE 3HAYEHUE KOTOPBIX I BOCHUTAHUA MOJYEPKUBACTCA MPUMEPHOU
MIPOTPaMMOU BOCITUTAHUSI.

Oco0enHocTH padoThHI YUUTEJIs M0 MporpamMme. 3ajada YYUTENIsl COCTOUT B TOM,
yTOOBl  COMPOBOXJATh TMpoIecC NPOoPEecCHOHATLHON OpUEHTAIlMU  IIKOJIbHUKA,
packpbiBasi MOTEHIIMAJI KaXKJOTO Yepe3 BOBJICUYCHHE B MHOTOOOPA3HYIO NEATEIbHOCTD,
OpraHU30BaHHYIO B pa3HbIX (popmax. [Ipu aTOM pe3ynbraTom paboThl yUnuTENs B TIEPBYIO
odepellb SBISIETCS JUYHOCTHOE pa3BUTHE Yyuailerocs. JIMYHOCTHBIX pPE3yIbTaTOB
YUUTEIh MOXKET JOCTHUYb, YBJEKas y4YEHHMKA COBMECTHOW M HMHTEPECHONW UM 000UM
NEATEeIbHOCThIO, ~ yCTAHaBJIMBasg  BO  BpeMsl  3aHATUH  J0OpOKeIaTeIbHYIO,
MOAACP>KUBAIOIIYI0 aTMOC(hEepy, HAChIIAs 3aHATUS [IEHHOCTHBIM COJICPYKaHUEM.

[IpuMepHas cxema NpOBEACHUS 3aHATUH IO IPOrpamMMe:

1. OObsicHEHNE TEOPETHUECKOTO MaTepraa 1mo Teme.

2. TloaroToBKa K DSKCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXICHHE OOBEKTOB JIJIS
MPAKTUYECKOTO 3aHATHSI.

3. IlpoBeneHue MpakTUUECKOTO 3aHATHUSI — OCHOBHAS 3a7a4a OCBOCHHUE METO/I0JI0TUHU
JTAHHOT'O SKCIIEPUMEHTA.

4. Tlo OKOHYaHWU TPEMJIOKUTH MAETSAM, KOTOpPbIE 3aUHTEPECOBAIUCH JIAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €T0 B MCCIEAOBATEIbCKUI MpOoeKT. J[s 3Toro HeoOxoaumo
o0CyauTh OOBEKTHI, KOTOPHIE YYEHUK OyAeT HCCIAeA0BaTh, COCTaBUTh IUIaH
HKCIEPUMEHTA.

5. Ilomoub ydeHUKY TPOAHATM3UPOBATH PE3YJIbTAThl IKCIIEPUMEHTA.

OueHnTh pe3ysbTaThl MPOEKTHO-UCCIEA0BATENBCKON EATEIIBHOCTH IIKOJIbHUKOB
MOXXHO B TIpPOIIECCE 3alIUTHI MMHU CBOMX pabOT B paMKax IIKOJIbHOW HAy4dHO-



PAKTUYECKON KOHDEPEHINH.
COJIEP’KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTH

Monayab «MoJekyasipHble 0CHOBBI cejieknum» 9 kiaacc (68 yaca)
1. Monexynapuas 6uonozus. (20 uacos)

OcCHOBHBIE BEXU Pa3BUTHSI MOJIEKYJISIPHONU OMOJIOTHH.

HyxkiienHoBsie kucioTbl. OCHOBHBIE NPUHITUIIBI cTpoeHus. [IpakTuueckas pabora
«Boigenenne JIHK wu3 OGanana». Ilpaktuueckas pabdora «Mogens JIHK-opurammy.
[Ipaktuueckass pabora «Ompenenenue kadectBa mnpenapatoB JHK ¢ momoisio
criekTpodoroMeTpun» (Ipu HATUIUH 000PYIOBAHMS ).

MartpuuHble CUHTE3bl. Permkanus — OCHOBAa KJIETOYHOTO AeieHus. [IpuHuuIb
perukaiuu. [Ipaktuueckas padbora «PenmukaTuBHas MallinHa (Urpa-IeMOHCTPALINS )».
[TpakTuyeckas padota «I 1P (Moxens ammmudukaus Ha Oymare)y.

Mytanuu. YUto BeI3bIBaeT n3meHenus B ctpoenuu JJHK. [IpuHumnel penapannm.

Tpanckpunuus. [Ipaktuueckas padora «Cuina mpomMoTopay.

['enernueckuit koa. [lpaktuueckas pabora «PemieHue 3aad Ha TEHETHYECKHM
koq» Tpancismus. [Ipaktudeckas padora «DonauHT OEIKOBY.

Opranuzanusi TeHoMa BUPYCOB [IpOTHBOBUPYCHBIE CpENICTBA, MEXAHU3MbI UX
NEUCTBUSL.

Opraauzanus reHOMa OakTepuit AHTHOaKTEepUaIbHbIE IIperaparsl.
Uccnenoarenbckas pabota «PacnpocTpaneHue aHTUOMOTUKOPE3UCTEHTHBIX OaKTepUii»
Opranuzaius reHoMa 3ykapuoT ['eHoMHoe penakTupoBanue. [IpakTudeckas pabora
«Paborta B coBpeMeHHBIX TeHeTH4ecKuX 0azax naHHbIX. [IpoBeaenue In silico ananmza
MIOCJIEIOBATEIBHOCTEN TEHOB.

2. Monexynsapnote ocnoewt zenemuxu (20 uacos)

[Ipenmer renetuku. KpaTkas ucTopusi pa3BUTUS  NPEACTABICHUA O
HACJIEICTBEHHOCTH.

OT reHa K Opu3HaKy: KaK packpacutb kota. Yto takoe npuzHak? [lyTe OT reHa o
npu3Haka. Myramuu. Asmenu. ['eTepo3urorsl M roMo3urotsl. J{OMUHAHTHBIE |
peueccuBHble awienu. PoneBas wurpa «Aienu». MccienoBaTenbCKAM  MPOEKT
MyTtarennsie (GaKTOPBHI.

['ensl cTposT opraHu3M. BrirodeHue W BBIKIIIOYEHHE OOJIBIIOTO Habopa TeHOB.
Kak xieTku moHMMaroT, Kakue TeHbI I0JDKHBI padoTath. PoneBas urpa «Cynbp0a KIeTKmy.
I'enbi-nepexmtouarenu. [IpakTuueckoe 3ananue « AJITOPUTMBI IJ1s1 KIIETOKY.

JIMCKpeTHOE HaClIeIOBAaHUE MPU3HAKOB. 3aKOHBI MeEHAENs: OJWH Te€H - OIUH
npu3Hak. Cxema CKpeuuBaHus. 3aKOH eIuHO0O0pa3us TMOpUIOB MEPBOrO MOKOJICHHUS.
[IpakTuueckoe 3ananue «EamHoO0Opasue mepBOro MOKOJICHHsD. 3aKOH pACIIEIICHUs



MpU3HaKa BO BTOpOM MokoJieHuu. [Ipaktuueckoe 3amanue «PacuierieHne BO BTOPOM
MoKoJIeHUn». MccienoBarenbekuil mpoekT «3akoHbl I'. MeHaens B SKCIIEpUMEHTE.

3akoHbl MeHiensl: HECKOJIbKO TeHOB - HECKOJIbKO MpHU3HaKoB. JIurudpuaHoe
ckpemnBanue. HeszaBucumMoe pacxoxieHne xpomocoMm. lIpakthueckoe 3anaHue
«Pemerka [lenneray. CueniieHHOE HaclieI0BaHUE.

B3aumopelictBue reHoB. AlnienbHOE W HeawienbHOe. [IpakTudeckoe 3aHsATHE
«BzaumosericTBYs reHOB (MOJIETMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KJIETKY)»

Omnpenenenue nona. [lomossie xpomocombl. Camiibl 1 caMku. Biusiaue gaxtopos
OKpyXawuen cpenbl. XpoMOCOMHOE omnpeaencHue mnoisa. [loloBeie XPOMOCOMBL.
[Ipaktuueckoe 3amanne «HacnenoBanue, cuersieHHoe ¢ mojom». [IpobGrema
TOTIOJIHUTENIBHON X-XPOMOCOMBI Y KEHIIUH. TPEXIBETHBIE KOLIKH.

3. Monexynsapnoie ocnoswl cenexuyuu (28 uacos)

['enbl B momymnsAnusx: Benukoe paBHoBecue. [omymsamusa. YacToTel BCTpeuaeMoCcTH
MpU3HaKa u amiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktuueckoe 3ananne «4acToTsl
ajieneil, TreHOTHMHoB U  (eHoTunoB». HMccnenoBaTenbCKuii OPOEKT  «AHaIU3
TeHETUYECKOM CTPYKTYphI MOMYJISIIUU (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Monynsauuu MEHSIOTCS: YUCIEHHOCTh, MUTPAIMS U BBIOOp cymnpyra. DakTopsl,
KOTOpbI€ BBIBOJAT TOMYJSIMIO M3 paBHOBecus Xapau-BaiinOepra. UucieHHOCTb
nonynsiuud. PoneBas wurpa «Oddexkr ocHoBarens». PomeBas wurpa «Oddekr
OyTbuIOYHOTO TOpiabIIKa». [peid renoB. Myrtamuu. HecnyualiHoe cKpelvMBaHHeE.
N3onsuus.

[lonynsauuu  MEHSIOTCS:  €CTECTBEHHbIM  oTOOp. MexaHusm  jaelcTBUsS
€CTeCTBEHHOTO oTOOpa. JIBrxkymuii oToop. PoneBas urpa « EctecTBeHHBIN 0TOOPY.

MoaudukanronHas U3MEHYUBOCTb. Craructuueckue 0COOEHHOCTH
MoAU(pUKALIMOHHON M3MeHunBocTU. MccnenoBarenbekue padboTel « Moau@pukannoHHas
M3MEHYHMBOCTh PACTEHUH B MIpe/ieiax BaIlero MeCTa >KUTEIbCTBAY.

HacnenoBanne KOJWYECTBEHHBIX NpHU3HAKOB. KoMuecTBEHHbIE MPU3HAKHU.
CpenoBast usMeHUUBOCTh npu3Haka. Koadduiment Haciaeayemoctu npusHaka. OTBeT Ha
otOop. [lomck reHoOB KOJIMYECTBEHHBIX MpHU3HAKOB. OIHOHYKJICOTHUIHBIE BapUaHTHI
reHoB. JIHK-uum. [TotTHOr€eHOMHBIN aHATA3 acCOAAINM.

«Owmby Hanm renomoMm. [loctrenomuast spa. Ob6paTHas reHetrka. «OMHUKCHBIE
uccinenosanus. [Iporeom, merabosom. [IpakTrueckoe 3ananne «ATpOHOMBDY.

JlomecTuKanus U LEHTPbl T€HETUYECKOro pa3zHooOpaszus. Iloucku pacteHuil c
«XOPOIIMMUY» TPU3HAKAMU ISl 4eloBeKka. [IeHTpbl TeHeTHuecKoro pa3HooOpasws.
Huxomait MiBanosuu BaBwios. Ceneknusi. KoMOuHaimonHass 1 ruOpuaHasi CeIeKIIus.
I'erepo3uc. Ilpaktuueckoe 3amanue «l['OMOJOrMYECKHE PsAbl  HACIEICTBEHHOMU
U3MEHUYHUBOCTH.

CoxpaHUTh U U3YYUTH T€HBI, YTOOBI MEHSITH Oyaymiee. Kak mpaBUIbHO XpaHUTh



reabl. Kommekuuu reHeTHYeckux  pecypcoB  pacteHuil. IlpakTukym  w/mnum
WCCIICIOBATEIILCKHIA TIPOEKT «MeToNbl KyJIBTHBHPOBAHHUS IN VItr0 s coxpaHeHUs
FEHETUYECKUX PECYPCOB PACTCHUH U JIJI1 YCKOPEHHOM CEIICKIIMM.

['eHeTnueckue MEHTpHl B Halled cTpaHe. ['ne 3aHMMArOTCA TEHETUKOW U
T€HOMMKOMW 11 HY>K]I CEJIbCKOTO XO03sIICTBA.

IINIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUSI KYPCA BHEYPOUYHOM JEATEJIBHOCTH

3aHATUS B paMKax NOpOrpaMMmbl HampaBieHbl Ha OOECHEYEHHE JOCTHIKECHHUS
IIKOJIbHUKAMH  CIEIYIOUIMX  JIMYHOCTHBIX, METANPEAMETHBIX M  IPEIMETHBIX
00pa3oBaTEIbHBIX PE3YIIHTATOB.

JIN4YHOCTHBIE pe3y/IbTaThl:

B cgpepe epadswcoanckoco eocnumanus: TOTOBHOCTb K KOHCTPYKTHUBHOM
COBMECTHOM JI€ATEIILHOCTH IPH BBIITOJIHEHUH MCCIIEJOBAHUN U IPOEKTOB, CTPEMIIEHUE K
B3aMMOIIOHMMAaHUIO ¥ B3aMMOIIOMOIIIH.

B cgpepe nampuomuueckozo eocnumanusi; OTHOUIEHUE K OUOJOTUU KAaK K BaXKHOU
COCTABJISIIOLIEH KYJIBTYpbl, TOPAOCTh 3a BKJIAJ POCCHUICKHX M COBETCKHMX YYEHBIX B
pa3BUTHE MUPOBON OMOJIOTHYECKON HAYKH.

B cgepe Oyxoeno-upaecmeennoco ocnumanus: TOTOBHOCTb OLIEHHBATh
IIOBEJEHUE M TOCTYNKH C IO3WLHMHA HPABCTBEHHBIX HOPM M HOPM HKOJIOTHYECKOU
KYJbTYpBbI; IOHUMAaHUE 3HAYMMOCTH HPABCTBEHHOT'O aCIIEKTa JAESATEIBHOCTH YEJIOBEKA B
MEIUIMHE U OUOJIOTU Y.

B cgepe scmemuueckoco eocnumamnus: TOHMMaHHE pOJIM  OMOJIOTUM B
(OpMUPOBAHUN ICTETUYECKOM KYJIbTYPhl TUUHOCTH.

B cghepe @uzuueckoco eocnumanus, opmuposanus Kyaibmypvl 300p06bs U
IMOYUOHANLHO20 ON1a20NOAY4UsA; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pPOBBIO U
yCTaHOBKa Ha 3710pOBbIil 00pa3 )kU3HU (30pOBOE MUTAHUE, COOIOJCHINE TUTHEHUYECKIX
MIpaBUJ U HOPM, COAJIAaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, pEryJsipHas puznyeckas
AKTUBHOCTB); OCO3HAHUE MOCIEACTBUN U HEMTPUSATUE BPEIHBIX TPUBBIUEK (YHOTpEOICHNE
aJIKOTOJIsl, HAapKOTUKOB, KypeHHWE) U UHBIX (opM Bpena s (U3HUECKOro U
MICUXUYECKOTO 3/0POBbS; COOJIIOJEHUE MpaBUJl O€30MACHOCTH, B TOM YHCJIE HaBbIKU
0€e30MacHOro MOBEACHUS B MPUPOAHON cpese; chOpMUPOBAHHOCTH HaBbIKA pediekcun,
yIpaBieHUE COOCTBEHHBIM IMOLIMOHAIBHBIM COCTOSIHUEM.

B cghepe mpyooeoeco éocnumanus: akTUBHOE y4acTHE B PEILICHUM MPAKTUYECKUX
3aja4 (B paMKax CEMbH, IIKOJbI, TOpoja, Kpas) OHMOJIOTUYECKOM M 3KOJOTUYECKOU
HaIPaBJICHHOCTH, MHTEPEC K MPAKTUYECKOMY H3YUYEHHUIO Mpodeccuil, CBSI3aHHBIX C
OMOJIOTHEH.

B cgepe sKonocuueckoco eocnumanus OpPUEHTALMs Ha TNPUMEHEHUE
OMOJIOrMYECKUX 3HAHUH MPU PELIEHUH 33a]1a4 B 00JIaCTH OKPYXKAIOLIeH cpeibl; 0CO3HAHNE
HKOJIOTMYECKUX MPOOJIEM U MyTeH UX PEIeHUs]; TOTOBHOCTh K YYaCTUIO B MPAKTUYECKON
NEeATENBbHOCTH 3KOJOTMYECKON HAIPABIEHHOCTH.



B cgepe noumumanusa yewmnHocmu HaAyyHO20 NO3HAHUA: OPHUEHTALUsl HA
COBPEMEHHYIO CHCTEMY HAay4HBIX MPEICTaBICHU 00 OCHOBHBIX OHOJOTHYECKHX
3aKOHOMEPHOCTSIX, B3aHMMOCBS35X YEJIOBEKAa C MPUPOJHOM M COLMAIBHOU CPENOH;

NOHUMAaHUE POJIM OUOIOTHYECKON HayKu B (DOPMHUPOBAHUM HAYYHOTO MHPOBO33PEHUS;
pa3BUTHE HAY4YHOU JII0OO3HATEILHOCTH, MHTEpECca K OMOJOTUYECKONW HayKe, HABBIKOB
UCCJIEI0BATENBCKON AEATENBHOCTH.

B cgepe aoanmayuu x usmMeHAIOWUMCS YCIOBUAM COYUANLHOU U NPUPOOHOL
cpeodvl. aJieKBaTHAas OICHKAa M3MEHSAIOIIMXCA YCJIOBUM; TMPUHATHE  PpELICHUs
(uHAMBUAYaJIbHOE, B TPYMIE) B M3MEHSIONIMXCS YCIOBUSX Ha OCHOBaHUM aHAU3a
Ouonornyeckor UHGOpMalMKY; MIIAHKPOBAHUE  JCHCTBUUH B HOBOM  cHUTyauuu
HA OCHOBAHHUM 3HAHUIN OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeameTHble pe3yJbTAThI:

B cgepe osnaoenusn ynusepcanvuvimu yueOHbiMU NO3ZHABAMENbHBIMU OCUCTNEUAMU.
ba3oBrble Joruuyeckue JeUCTBUS:
® BBISABIAT U XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK OHOJOTHUYECKUX
00BEKTOB (SIBJICHUI);

® YCTAaHABJIMBATH CYIIECTBEHHbIM TMPHU3HAK KJIacCU(DUKAIMK OHOJIOTHUYECKUX
00BEKTOB (SIBJICHUI, MPOILIECCOB), OCHOBAHUS il OOOOIIEHUS U CpaBHEHUS,
KPUTEPHUH MPOBOJAUMOTO aHAJIN3A;

® ¢ y4€TOM NPEIJIOKEHHON OMOJIOTMYECKOM 3ajjauMl BBHISBISATH 3aKOHOMEPHOCTU U
NPOTUBOpPEUMsI B paccMaTpUBaeMbIX (akTax W HaONIOJCHMSIX; Mpejaratb
KPUTEPHUH IS BBISBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHNIA;

® BBIBIATH JeUIUTHI HHPOPMALUU, JAHHBIX, HEOOXOAUMBIX I PEIICHUS
ITOCTABJICHHOM 3aJ1a4H;

® BBIABIATh TNPUUNHHO-CICACTBEHHBIC CBS3M TMPH M3YYCHUH OHOJIOTHYCCKUX
SBJICHMA W TIPOIIECCOB; JENIaTh BHIBOJBI C HCIIONB30BAHUEM JACHYKTHBHBIX H
WHAYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIOUEHUH 10 aHAJIOTHUH, (OPMYIHPOBATH
TUTIOTE3bl O B3aUMOCBSI3AX;

® CaMOCTOSITEJIbHO BBIOMpATh CIOCOO perieHus: yueOHON OMOJIOTMUecKOoi 3ajauu
(cpaBHMBATh HECKOJIBKO BapUAHTOB PEILICHHUS, BEIOMpPATh HauOOJee MOAXOASIINN
C YU4€TOM CaMOCTOSATENILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucce10BaTENbCKUE ICVCTBHUS:
® WCIOJBH30BaTh BOMPOCHI KaK UCCIEA0BATEIILCKUN HHCTPYMEHT TTO3HAHUS;

e (dopMynUpoBaTh BOIPOCH, (UKCUPYIOIIME pPa3pblB MEXIy pEalbHbBIM H
JKeJlaTelIbHBIM  COCTOSIHUEM  CHUTyallMM, OOBEKTa, M  CaMOCTOSTEIbHO
yCTaHABJIMBATh UCKOMOE U JIaHHOE;

e (QopmupoBaTh  TUNOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKICHUHU,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

® [IPOBOJIUTH IO CAMOCTOSTEIBLHO COCTABIEHHOMY IJIaHy HAOJ0/IEHHE, HECTOXKHBIH
OMOJOTMYECKUI 3KCIIEPUMEHT, HEOOJIBIIOE MCCIEIOBAaHUE IO YCTAaHOBJICHUIO
0CcOOEHHOCTeH Onoornueckoro o0bekTa (mporecca) H3y4eHus,

® TPUYUHHO-CJIEICTBEHHBIX CBA3€H M 3aBUCHUMOCTEH OMONOTMUYECKUX OOBEKTOB
MEXy COOOM;



OIICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OpPMAIHIO, MOJIYICHHYIO B
X0/1e HAOJIFOICHUSI U SKCTICPUMEHTA,

CaMOCTOSATENbHO (OPMYIUPOBAaTh OOOOIIEHUS W BBIBOABI 10 pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOACHUS, SKCIIEPUMEHTA, BIIAJIETh MHCTPYMEHTAMU OIEHKH
JIOCTOBEPHOCTH IMOJTYYCHHBIX BEIBOJIOB U O0OOIICHHUIA;

MIPOTHO3UPOBATH BO3MOXKHOE JAIBHEHIIIEE Pa3BUTHE OMOIOTUUECKHUX TIPOIIECCOB U
UX TIOCJICJICTBUSI B aHAJOTUYHBIX MU CXOIHBIX CHTYaIlHSIX, & TAK)KE BBIJIBUTATh
IPEIONI0KEHUsT 00 MX Pa3BUTHUHU B HOBBIX YCIOBHUSX U KOHTEKCTAX.

Pabora ¢ nadbopmaimei:

MIPUMEHSTH Pa3JIMYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI NP MMOKCKE U 0TOOpE
Owoyornueckod HWH(POPMAIMM WJIM JaHHBIX W3 HMCTOYHHUKOB C YYETOM
peAJIOKEHHON y4eOHOM OMOJI0THUECKOM 3a1auu;

BBIOWpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH M  HUHTEPIPETHUPOBATH
OunoJsiorn4eckyro HHGOPMAIIUIO Pa3IUYHBIX BUIOB U (POPM MPEICTABICHUS;
HAXOJUTh CXOJIHbIE apTYMEHTHI (TTOATBEPKIAIONIUE WU OTIPOBEPraronIiue OJHY U
Ty K€ UJCI0, BEPCHUIO) B PA3IMUYHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIbHYIO (POpMY MpECTaBICHUS UH(OPMAIUH U
WJUTFOCTPUPOBATH PEHIAEMBIE 33/1a41 HECIIOKHBIMUA CXEMAMHU, TUarpaMMaMHu, UHOU
rpaduKoi U UX KOMOMHAIIUSIMU;

OIICHUBATh HAJIEKHOCTh OMOJIOTMYECKOW HWH(OpMAIUU 1O  KPUTEPUSIM,
MPENIOKEHHBIM YUUTENEM UIH CPOPMYIHMPOBAHHBIM CaAMOCTOSATENBHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OMOJOTMYECKYI0 HH(OpMALHIO.

B cgepe osraoenus ynusepcanbhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelCMEUIMU
O6mienue:

BOCIIPHHUMATh U (POPMYIUPOBATH CYXKISHHUSI, BEIpAXKaTh SMOIIUU B TIPOIIECCE
BBITIOJTHCHUS TTPAKTHYECKHUX U JTa0OPaTOPHBIX PaboT;

BBIpakaTh ce0s1 (CBOIO TOUKY 3pEHHMS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOajdbHBIE CpeJcTBa OOIICHMS, IIOHUMATh 3HAYCHHUE
COITMAJILHBIX 3HAKOB, 3HaTh M PAclo3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX
CUTYaIlMH U CMATYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MMOHUMAaTh HAMEPECHHs JIPYTUX, TMPOSBISITE YBAKUTEILHOE OTHOIICHHWE K
co0eceTHUKY U B KOPPEKTHOU (popme hopMyIHpoBaTh CBOU BO3PAKEHUS;

B XOJI¢ IMaiora U/uin TUCKYCCHH 3aaBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOi
OMOJIOTMYECKOM TEMBl M BBICKA3bIBaTh WJICH, HAIleJCHHBIE Ha peIIeHUe
OMOJIOTHYECKON 3a7auM U MOJJep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;
COTIOCTaBIIATh CBOW CYXICHHUS C CYXICHHSAMH JPYTrUX YYaCTHUKOB JHayora,
0oOHapy>KUBaTh PA3JINYHUS U CXOJCTBO MO3UITUH;

nyOJUYHO TIPENCTaBISATH PE3yJbTAaThl BBITOJTHECHHOTO OHOJIOTHYECKOTO OTIBITa
(3KCTIepUMEHTa, HCCIISIOBAHUS, TIPOCKTA);



® CaMOCTOSITENIbHO BbIOMPATh (hOpMAT BBICTYIUICHUS C YYETOM 3a/1a4 MPE3eHTAIUU U
OCOOEHHOCTEW ayauTOpUM W B COOTBETCTBHM C HUM COCTaBJISTH YCTHBIE W
MUCBbMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM MILTIOCTPATUBHBIX MAaTEPHAIIOB.

CoBMecTHas 1eATeIbHOCTD (COTPYIHUYECTBO):

® [IOHMMAaTh W UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHUIYaIbHOU
paboThl TIpH pENICHUU KOHKPETHON OMOJOTHYECKOW MpoOIeMbl, 000CHOBHIBATH
HEO0OXOIUMOCTh NMPUMEHEHHUS TPYNIOBBIX (GOPM B3aUMOJEHCTBUS MPU PEUICHUU
MOCTaBJICHHOW y4eOHOM 3a1auH;

® [IPUHUMATH LIEJIb COBMECTHOM JIEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH JIEUCTBUS MO
e€ JOCTIKEHHUIO: pACTPENeNsITh PO, JHOroBapuUBaThCs, OOCYXAAaTh MPOIECC U
pe3ynbTaT COBMECTHON PabOTHI;

e yMeTh 0000IaTh MHEHHS HECKOJBKUX JIIOJCH, TMPOSIBISITH TOTOBHOCTH
PYKOBOJUTD, BBIIIOJHATH IOPYYECHUS, TOAUUHATHCS;

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, OMpPENENsTh CBOIO poOJib (C
y4€TOM NPEANOYTEHUN M BO3MOYKHOCTEM BCEX YYACTHUKOB B3aUMOJICHCTBHS),
pacrpenensaTh 3aJayd MEXIy YIC€HAMH KOMAaHJbl, Y4aCTBOBAaTh B T'PYHIIOBBIX
dbopmax paboTsl (00CYKIeHHSI, OOMEH MHEHUSMH, MO3TOBBIC IIITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAU€CTBEHHOTO pE3yJIbTaTa M0 CBOEMY
HAIIPaBIICHUIO U KOOPIMHUPOBATh CBOU ACHCTBHUS C IPYTUMU WICHAMU KOMAH/IbL;

® OIICHMBATh KayeCTBO CBOEro BKJIaJa B OOMMN MPOAYKT MO KPUTEPUSM,
CaMOCTOSATENbHO  CHOPMYJIUPOBAHHBIM  YYaCTHUKaMHU  B3aUMOJICHCTBUS;
CpaBHMBATh PE3YJIBTATHI C UICXOIHOM 3a/1aueil M BKJIAJl KOXKI0r0 YjieHa KOMaH/bl B
JOCTUKEHUE PE3yJbTaTOB, pa3AeisTh cdepy OTBETCTBEHHOCTH U TMPOSBISITH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA TIEpE]] TPYIIION;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIBbHBIX KOMMYHUKATHBHBIX JCHCTBUN, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTH COLMAIBHBIX HABBHIKOB U SMOIMOHAIBHOTO
MHTEJJIEKTA IKOJIHHUKOB.

B ceepe oenadenus ynugepcanvHoimMu yueOHbIMU PeYSIMUBHLIMU OeUCTNEUIMU.:
CamMmoopraHu3zamusi:
® BBISABIATH MPOOJIEMBI [JIi PEIICHUS B KU3HEHHBIX U YYEOHBIX CHUTYyalUsX,
HCTIOJB3YsI OUOJOTUYECKUE 3HAHKS,

® OpPUEHTUPOBATHLCS B PA3IMUYHBIX MOAXO0AAX MPUHITHS PeIICHUH (MHANBUAYAIBHOE,
NPUHATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUN TPYIIION);

® CaMOCTOSITENIbHO COCTAaBJISATh AQITOPUTM pEIICHHS 3aJayd (MU €ro 4YacTh),
BbIOMpaTh CIOCOO pelieHus y4dyeOHOW OWOoNOrMyeckoil 3ajauu ¢ y4yéToMm
UMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
IIpeyiaracMble BapUaHThl PELICHUN;

® COCTaBIATh IUTaH JACWCTBHIA (TUTaH pealu3alud HAaMEYEHHOTO allfOpUTMa
pEIIeHNs), KOPPEKTHUPOBATh MPEIJIOKCHHBI anroOpuTM C YYETOM TOTYYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

® JenaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.



CaMOKOHTPOJIb (pediekcust):

BJIAJIETh CITI0OCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAITUH U pe(ICKCHH;

JaBaTh aJIcKBaTHYIO OLICHKY CHTYallMH U TpeiaraTh IiaH e€ N3MEHEHUS;
YYUTBIBATh KOHTEKCT U TIPEBUICTH TPYIHOCTH, KOTOPHIE MOTYT BOSHHKHYTH TIPH
pelieHnn y4eOHOM OMOJIOTWYECKOM 3ajayd, aJanTUpPOBaTh pEIICHHE K
MEHSIIOLIIUMCS] OOCTOSTEILCTBAM;

OOBSCHATH NMPUYUHBI TOCTIKEHHS (HEIOCTIIKEHHS) PE3yJIbTaTOB JICATEIBHOCTH,
JaBaTh OILICHKY TNPHOOPETEHHOMY OINBITY, YMETh HAXOIHWTh ITO3UTUBHOE B
MPOU3O0IIEAIIEN CUTYAIUH;

BHOCHTh KOPPEKTHUBHI B JCSITEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBIINXCS CUTYAINH, yCTAHOBICHHBIX OMMOOK, BOSHUKIINX TPYTHOCTEH;
OILICHUBATh COOTBETCTBHE PE3YJIbTATA LIEIH U YCIOBHUSIM.

SMOHI/IOHaJIBHBIﬁ HHTCJJICKT.

pa3nauyaTrh, Ha3bIBaTh U YINPaBISATh COOCTBEHHBIMH SMOLUSAMU M SMOIMIMHU
APYTHX,

BBISIBIISITH U AHAIIM3UPOBATH TPUYHMHBI YMOILIMIA;

CTaBUTb €051 HA MECTO JIPYroro 4ejioBeKa, IOHUMATh MOTUBBI M1 HAMEPEHUS
ApYyTOro;

pPEeryamupoBaTh crioco0 BbIPAKEHHS SMOLIUN.

[IpunsiTue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTHCS K IPyTOMY YEJIOBEKY, €T0 MHEHUIO;

IpU3HaBaTh CBOE MPaBO Ha OMIMOKY M TaKOe K€ MpaBo APYroro;

OTKPBITOCTh ce0€ U APYTUM;

OCO3HAaBaTh HEBO3MO>XHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

OBJIQZIETh CUCTEMOM YHUBEPCAJIbHBIX YUEOHBIX PETyJIATUBHBIX AEHCTBUM, KOTOpas
oOecrieynBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
NO3ULUS JIMYHOCTH), M MKU3HEHHBIX HABBIKOB JIMYHOCTH (yINpaBiieHUs coOoil,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEICHHUS).

IIpeaMeTHbIE pe3yabTaTbl OCBOCHUS MPOTPAMMBbI
B no3naBatenbHONM (MHTEIUIEKTYyaJIbHOM) cdepe:

— npuoOpeTeHue OmbITa UCIOJb30BaHUSI METOAOB OMOJOTUYECKON HAYKU C LIEJIbIO

U3YYCHUS] OMOJIOTUYECKUX OOBEKTOB, SIBICHUN W MPOIECCOB: HAOIIO/ICHNUE, ONHUCAHUE,

IMPOBCACHUC HCCIOXKHBIX OMOJIOTHYECKUX OMNBITOB U OKCIICPUMCHTOB, B TOM YHCJIC C

MCIOJIb30BAaHUEM aHAJIOTOBBIX M IU(PPOBBIX OMOJOTUYECKUX MPUOOPOB U HHCTPYMEHTOB;

dbopMupoBaHHUE YMEHUS UHTETPUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHUSIMU U3

JIpYruX y4eOHbIX MpeAMeTOB ((HDU3UKU, XUMUH, reorpaduu, UCTOPUH, OOIIECTBO3HAHUS
T 1.);



— (opmHpoBaHHE YMEHMI peliaTh yueOHble 3ajaul OMOJOTrMYECKOro COJIEpIKaHus,
BBISIBJISITH ~ IPUYMHHO-CIIEICTBEHHBIE  CBSI3U,  NPOBOAMTH  KAaYECTBEHHBIE U
KOJIMYECTBEHHBIE PACUETBHI, I€JIaTh BBIBOIBI HA OCHOBAHUU MOJIyYE€HHBIX PE3YyJIbTaTOB;

— (dopMUpOBaHHE YMEHUS IUIAHUPOBATh Y4eOHOE HMCCIIEAOBAHHUE WJIM MPOEKTHYIO
paboTy ¢ y4eToM MOCTaBICHHOMN LEeH: (OPMYyITUPOBATH MPOOIEMY, TUIIOTE3y U CTaBUTH
3aJlayd HUCCIIEIOBaHMs, BBIOMpATh aJE€KBATHO IIOCTaBICHHON L€ METOAbI, JeNaTh
BBIBO/IBI IO pE3yJIbTaTaM MCCIIEIOBAHUS WU IPOEKTHOM AESITEIbHOCTH;

— (QopmupoBaHue uHTEpeca K  yriayOjeHuro  OMOJOIMYECKMX  3HAaHUH
(mpeanpoduibHas MOATOTOBKA U MPOQeccCuOHaANbHAs OPUEHTAIS) U BEIOOPY OMOJIOTHI
Kak PO HIIEHOTO TIpeAMETa Ha CTYIIEH! CPEIHETO TIOJTHOTO 00pa30BaHus IS Oyaymien
npo(eCCUOHATIBHON JAESITENbHOCTH, B O00JACTH OHOJOTUHM, MEIMIMHBI, SKOJIOTHH,
IICUXOJIOTHH, BETEPUHAPHUH, CEIIBCKOTO X031 CTBa;

— BJAJE€HHE HaBblKaMM pabOoThl ¢ uUH(pOpMaLUUeld €CTeCTBEHHO-HAy4YHOIO
COJIep>KaHMs, MPEJCTABICHHOW B pa3HON popme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cXeM, rpadukoB, auMarpaMM, Mojenel, H300paXeHUi), KPUTHUYECKOIO aHajIu3a
uH(pOpPMaLlUU U OLEHKHU €€ IOCTOBEPHOCTH;

— yMEHUE MHTErPUPOBATH OMOJIOTMUECKHE 3HAHUS CO 3HAHUSMHU JAPYTUX YUEOHBIX
MPEAMETOB; UHTEPEC K yriayOJIeHUI0 OMOJIOTMYECKUX 3HAHUN M BBIOOPY OMOJIOTHMH Kak
npoUIbHOrO MIpeaMeTa Ha YpOBHE CpelHero obmiero oOpasoBaHus A Oynylien
npo(hecCHOHANBHON J1eATENbHOCTH B 00JacTH OHOJIOTUH, MEIULUHBI, SKOJOTHH,
BETEPUHAPUH, CEJIbCKOTO XO3SIICTBA, NHUIIEBOM IMPOMBIIIJIEHHOCTH, IICUXOJIOIHUH,
HCKYCCTBA, CIIOPTA - UMETh YETKUE MPEACTABICHHS O MAaTEPUATMCTHUECKOW CYIIIHOCTH
Tr€HOMOB YKMBBIX OPTaHU3MOB M PETYJISALNIO UX PaOOTHI;

— 3HaHWE OCHOBHBIX MOJIXOO0B CEJEKIUU U OMOTEXHOJOTUH KYJIbTYPHBIX PACTEHUH,
XapaKTepU30BaTh  T'€HETUYECKHM  MOAU(PUIMPOBAHHBIE  PACTEHMs, OIEPUPOBATH
MOHATUSAMHU, THOpUAM3aLUs, OTAAJNEHHAs THUOpUAU3ALMS, WCKYCCTBEHHBIA OTOOD,
reTepo3nc, TpaHchopMalysi, MyTareHe3, FTeHETUUECKOE PEAAKTUPOBAHUE;

— TIOHMMaHHE€  MOJIEKYJIPHBIX  MEXaHM3MOB  peajlu3aludy  HaclIeCTBEHHON
uH($OpMallU U YMEHHE CBOOOAHO ONEPUPOBATH OCHOBHBIMU MOHATUSMHU MOJIEKYJIIPHOU
OMOJIOTHHY U €€ COBPEMEHHBIX HAMPABIEHUN — IN€HOMUKH, METar€eHOMHUKH, IPOTEOMUKH;

— 3HaHHWE OCHOBHBIX 3a00JIeBaHUH YeNIOBEKa, MEXaHU3MOB HUX Pa3BUTHsI, CrIOcOO0axX
UX TUArHOCTHKH U JICUCHUS;

— (opmupoBaHue yMEHUS WCIIOIH30BATH MOHATUWHBIN anmapaT ¥ CUMBOJIMYECKUN
SA3bIK TE€HETHKH, TPAMOTHOE€ NPHUMEHEHHUE HAyYHBIX TEPMHUHOB, MOHATHI, TEOPHIA,
3aKOHOB JJISI OOBACHEHHS HAOIIOJAEMBIX OHOJOTrMYEeCKHMX OOBEKTOB, SBIIEHUH U
MIPOIIECCOB, MTO3BOJISIONIUX 3aJI0KUTh (DYHIAMEHT HAyYHOT'O MUPOBO33PEHHUS.

B nneHHOCTHO-OpHEHTAIMOHHOM cdepe:
— 3HAaHHWE, YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJOTHH MOJIEKYJIIPHOH OHOJIOrHH
MO3BOJIIET YCIEIIHO peIIaTh TakKue 3J1000JHEBHBIC MPOOJIEMBI, KaK OXpaHa
OKpY’KafoIIlel CpeJibl, COXpaHEHHUE 3JJ0POBBS YECIIOBEKA, KOHTPOJIb U BOCCTAHOBJICHUE



O9KOCHUCTECM.

TEMATHUYECKOE IINTAHUPOBAHHUE

Monayab «MoJieKyJisipHbIe 0CHOBBI cesieknum» 9 kiacc (68 yacos)

ounostorus (20 )

HyxiienHoBbIE KACIIOTHI.
OCHOBHBIE PUHIIUIIBI CTPOCHUSI.
Marpuunsle cuHTe3bl. Perunkanus
— OCHOBA KJIETOYHOTO JEICHUS.
[IpyHUMIIBL pEIUIMKALIUY.
Myrannu. YUTo BbI3bIBACT
u3meHeHus B ctpoennu JJHK.
[IpuHUMIIBI peniapanuu.
Tpanckpunuus. ['enernueckui
koJ. Opranuzanus reHoma BUPyCOB
[IpoTnBOBHUpYCHBIE CPEACTBA,
MEXAaHU3MBI UX JEUCTBUA.
Opranusanusi reHoMa OakTepuit
AHTHOaKTEepUATIbHBIC TTPErapaThl.
Opranuzanust reHomMa 3yKapuoT
['eHOMHOE peTaKTUpPOBaHHUE.

TeMbl OcHOBHOE coepKaAHUE JlesiTeJIbHOCTD
IIKOJIbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTHS [IpakTrueckas padora
Moaexkyasipaas MOJIEKYJISIPHON OUOJIOTHH. «Bpraenenue JIHK u3

OaHaHay.
[IpakTuueckas paborta
«Mopens JIHK-
OpUTaMm».
[IpakTuueckas padora
«PemnkatuBHas
MaiuHa (urpa-
JIEMOHCTPALINS )».
[IpakTuueckas pabora
«I1P (Mmonens
aMIUTuuKaIms Ha
Oymare)».
[IpakTuueckas padora
«Cuina npoMoTOpa».
[TpakTuueckas pabora
«Pemienue 3a1a4 Ha
TEHETUYECKUN KOJ.
Tpaucisius.
[IpakTuueckas padora
«DosIUHT OETKOBY.
Uccnenoarenbckas
pabota
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTCHT
HBIX OaKTEepUii».




Tema 2.
MouJiekyJasipHbIe
OCHOBBI T€HETHKH

(20 g)

[Ipenmer reneruxu. Kpatkas
UCTOPHS Pa3BUTHS IPEACTABICHUS
0 HACJIEICTBEHHOCTH.

OT rena k npu3HaKy: Kak
packpacuth kota. Uto Takoe
npu3Hak? [IyTe oT rena g0
npu3Haka. Myranun. AJiend.
I'eTepo3uroTsl U TOMO3UTOTHI.
JIOMUHaHTHBIC U PELECCUBHBIC
AJUIEIIN.

I'ens1 cTpoAT OpranusM.
BxiroueHune 1 BBIKITIOUEHUE
6onpiioro Habopa reHoB. Kak
KJICTKY TIOHUMAIOT, KaKUe TeHBI
JOJKHBI paboTaTh.

JIuCKpeTHOE HACIEeqOBaHUE
IPU3HAKOB. 3aKOHbI MeHaens:
OJIMH T€H - OJWH Ipu3HaK. Cxema
CKpelnIMBaHus. 3aKOH
eAMHO00pa3usi THOPUIOB ITEPBOTO
MOKOJIEHUA. 3aKOH paclIeIICHUs
IpU3HAaKa BO BTOPOM MOKOJICHUHU.
3akoHbl MeHaemns: HECKOJIBKO
TE€HOB - HECKOJILKO MPU3HAKOB.
JIuruOpuIHOE CKpeIUBaHue.
HeszaBucumoe pacxoxaeHue
xpomocoM. CrienieHHoe
HacJIeI0BaHHUE.

B3anMopelicTBuEe TSHOB.
AJNENBHOE U HEAJUIEIIBHOE.
Onpenenenue nona. [lomoBbie
XpoMOCOMBI. CaMIIbl U CAMKH.
Brusaue gaktopoB okpysKaroIiei
cpenbl. XpOMOCOMHOE
ornpenenenue noia. [Tomoseie
xpoMocoMmsbl. [IpoGrema
JOTIOJIHUTENIBHOU X-XPOMOCOMBI Y
XKEHILMH. TpexX1BeTHbIE KOIIKH.

Ponesas urpa
«Annenm».
Uccaenosarenbckuil
npoeKT MyTareHHbIe
(bakTopsI.

Ponesas urpa «Cynp0a
KJIETKW». [ eHbI-
NEPEKIIFOYATENH.
[IpakTueckoe 3ananue
«ANTOpPUTMBI 1JIA
KJIETOK.
[IpakTueckoe 3anaHnue
«Enunoobpasue
MIEPBOTO MOKOJICHUSD.
[IpakTueckoe 3axanue
«Pacuienienue Bo
BTOPOM IIOKOJICHUI.
Uccnenosarensckuii
MPOEKT «3aKOHHbI [,
Mennens B
3KCIIEPUMEHTE.
[IpakTnueckoe 3ananue
«Pemerka [lennerar.
[IpakTueckoe 3ananue
«Hacnenosanue,
CLEIUIEHHOE C MTOJIOM.
[IpakTrueckoe 3ansTue
«B3anmopaencTBus
reHOB (MOJCIUPOBAHUE
CHUHTE3a U TPaHCIOpTa
MUTMEHTA B KJIETKY )».




Tema 3.
MouJekyJasipHbIe

OCHOBBI CeJIEKIHH
(28 a)

['eHbl B mONyJIALUsAX: BEIUKOE
paBHoBecue. [lonymsuus. YacTtorsl
BCTPEUYAEMOCTH MPU3HAKA U
ajuiens. YpaBHEeHUE Xapu-
Baitn6epra. I[omymsiuu
MEHSIOTCSI: YUCIIEHHOCTD,
MUTpAIHS ¥ BBIOOp CymIpyTa.
DaKTOpbI, KOTOPHIE BHIBOJSAT
MIOMYJISIIIUIO U3 paBHOBECUST Xap/Iu-
Baitn6epra. UucineHHOCTh
nonyssiuu. Ponesas urpa
«Iddext ocHoBaTens». Hpeid
reHoB. Myraunu. Heciywaiinoe
ckpemuBanue. M3osmusi.
[Tonynsiuuu MEHSIOTCS:
€CTECTBEHHBIN 0TOOp. MexaHusm
JIEUCTBUS €CTECTBEHHOT0 0TOOpA.
JIBroKymuii oToop.
MoaudukanronHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOJU(UKAITMOHHON
n3MeHunBocTH. HaciemoBanue
KOJINYECTBEHHBIX MPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKMY.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koaddurment
HacleayeMoCTH pu3Haka. OTBeT
Ha otOop. [Tonck reHon
KOJIMYECTBEHHBIX MTPU3HAKOB.
ODHOHYKIECOTUAHBIE BAPUAHTHI
reroB. JIHK-uun. ITotHOreHOMHBIN
aHaJIN3 acCOIHaIN.

«OMBD» HaJI TCHOMOM.
[Toctrenomuas spa. OOpaTHas
reetuka. «OMHUKCHBIE»
uccnenoBanus. [Iporeom,
MeTa0o0M. JloMecTuKaus 1
LHEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [loncku pacTenuii ¢
«XOPOIINMUY» TPU3HAKAMH TSI
yenoBeka. LleHTpbl reHeTUYeCcKoro
pasHooOpasus. Hukomnaii iBanoBuu
Basuios. Cenexuusi.
KombOunarmonnast u ruOpuHas
cesiekius. [ 'ereposuc.

[IpakTueckoe 3ananue
«YacToThl anneneu,
TE€HOTHUIIOB U
(hEeHOTHUTIOBY.
UccnenoBarensckuii
IPOEKT «AHAIU3
T€HETUYECKOMN
CTPYKTYPBI OMYJISIUN
(Ha OCHOBE 3aKOHA
Xapnau-Baiinbepra)y.
Ponesas urpa «9ddekr
OYTBIJIOYHOTO
TOPJIBIIIKAY.

PoneBas urpa
«EcTecTBeHHBIN
0TOOP».
Hccnenosarensckue
paboThI
«MoaudukanmoHHas
U3MEHYUBOCTD
pacTeHuil B peaenax
BaIlIETO MECTa
KUTEIbCTBAY.
[IpakTyeckoe 3axanue
«ATPOHOMBD.
[IpakTyeckoe 3axanue
«I"omoiornueckue
pAIbI HACIEACTBEHHOM
U3MEHYUBOCTH.




CoxpaHHUTh U U3YyYUTh T€HBI, YTOOBI
MeHATh Oynyuiee. Kak npaBuibHO
XpaHuTh reHsl. Komteknun
TEHETUYECKUX PECYPCOB PACTECHHUIA.
[TpakTuky™m u/mm
HCCIIEIOBATEIIbCKUN ITPOEKT:
MeTopI KyIbTUBHPOBAHUS 1N Vitro
JUIS. COXPAHECHUSI TEHETUYECKUX
PECYpPCOB pAaCTEHHUM U JUIS
YCKOPEHHOM CEJICKIIUH
['eHeTUEeCKME HEHTPHI B HAILICH
cTpane. I e 3aHumMarorcs
TCHETUKOU U TCHOMUKOM 1L HY KT
CEJIbCKOI'0 XO35MCTBA.
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